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3 ] itfzit2 izumo 2 - 1 K n ^ V -7 7 > m 

[it*3g4l @B^J#-f-2-t?^*>^tt;i>l-l 1 7 8^om*56^*b^^2-li 
Kn^s^v'^f y^y/NWrii K^^— K-t^-i^V Ko 

5 1 @B^j#-^ 2 K^t fLh^^v-^^ Ywm^z.nvx 5 0 %m±o 

:taisitt^^ L> 2 - K n ^ ^ y y 9 /^V > K 7 ^ — t* ^ - Fi- ^ 
W^l^el Olvrvrrhiza echinata {^3^^/"^) ;&> iJ' n - - > $ tLfcft 

\t2-\L Kni^v^ y y^>'^V ^'•rii Ky i5^-"lf<^>c DNA<^y9-^-7-t/i« 
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im^^ 1 0] if^:S3 - 6 (D\f^'ffiii)-\,zmm(o:it°v ^ ^ v^f- v-^^^i- y 

iJ'-- 1* (IFS) i:W^]S3~6<7)V^-rtt^-lCi5«(^5jfi;p?^^:^-^K^5::r-K 

m^mi 31 ^^m^^-t?. ii^:^3~6<^v^-r^;&nciam^tLfc^°';^ 

V ^ K ^ urn L ^ ^ =^ ^ tp X. ^ D N A t t i R N A o 

o 

1 6 1 ^it#-^F ERM p-19257 (Dm.mx.izmmmBx-^ 

imim, 1 81 14-16 (^v^-f tt:dH;|B«$tLf3a^»^fflv>^ 

lit^^l 91 »m:^3~6<^v^-rtL;J»H'ffim^ttfc^-Ki;^i^l-^^Ki3J^ 
r;f2-li Kn:3^v'-f V7 7/^/>'>>'i5'— (IFS) ^rr- Ki-^*°'J^i5^l/ 

[li*:^2 01 iS^:^3-6 0V^"fM>lcfBm^ttfz:a^-iJp?i5' V:tf-F;6«^ 
2 2 1 2 0 t /ct± 2 1 lc|am<^fit!^«rfflv>^ >f V 7 7 :a^V 
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[it^^2 4i @E^j#-^3r'^t?$^x^i-3 1 9(Dr^ymmmmnm 

[it^:g2 5] 2. 7, 4' - b t Ko V "7 7/^V 2 , 

2 6 ] IS^]^ 2A^fz\t2b tcfa«0 2 - Kn ^-/^ y y 
K7^— lf=S:3- Ki-;g>^i5' V:t^K@e^J*fwli^p^^ V':tf-Ki£^Ji::« 

mim.2 7] @fi^J#-^4-e^*?$iti) 1-9 6 Oom^:*^ib'5:;5>2-li K 

81 @B^J#^4 ic-^itt^^ V-^^ FIB^Ji^ML-C 5 0 %J':J«± 
(??ffll^tt=&^U 5.o2-liFn^v^yyy/NV>'7'liF9i5^--fe*=£:n-Fi- 

[»^:^2 91 ^^X5&>t>^'n-->^$tt/;i»m^2 6-2 S^^v^-ftt*^ 
im*:©3 01 @B^J#-^4<^>?iJ'l^^^KBS^!)^^^{i^^^l^^^>'Be^J^^ 

3 1 1 iB^«J#-^ 4 O^l'^^ < t ^> 1 5 >l@<^^^ b/i@fi^ij ^ <r ttic 

2_ii Fni^v-f yy y/^V VT'li Fy ^-^*«rn- F-T^^ FSB^J* 
fv:li2-li Fn^v-f yy y^^y yT\^ Fy ^ c DN A<^)y°y ^ ^— * ^- 
{±yn-yi: LT^mtBL^ ^'-HV ^ Vit^ Fo 

[»^:©3 21 6-2 9 OV>-f tl:&^mBm<^'i^ V ^ K'^'^^ 



miE#2 004-3037175 



#M 2003-092337 



^-v : 4/ 



^— If (IFS) t»^]^2 6~2 90V^-rtt:a^t-ffi^<^^V^^ K^^=i 
[l»^:^3 5] ii^]©2 6-2 9 <7)v^-rtt:*^l^f2m$ ttfcra^i; ^ K 

[m^^ 3 6 J a±aj!&*"r% m^ig 2 6-2 9 <D\^^-rM-i^mm.^f^f^^' 

o 

imm^ 3 8 1 m±mmTi}mM'c^^m^M 3 7 icib^osmik^^ tt^ca 

im^^ 3 9 ] ^sm^ PERM p-19256 (omM^i^^Bmx-h 

im^^ 4 0 1 37-39 cDV^TtD^^lciam^ tty::?i3£^fl&=S^^^li- 

;^>c:i:S^-^tp2-1iK^i|rv'^yyv>'^V>T'liF7i5^ -^^m^-^^o 

^ y y 7 K<^^m:^i*o 

liS^:^4 2 1 m*:©2 6-2 9 <^v>-f tL;6^cfem^tLfj:s^°V >^ l^^f- K 
i3J:0^2-t Kni^^y-f yyy^^/vi^v^—lf (IFS) ^n-K-f^'i^V^ 

m^l^ 4 3 1 2 6-2 9 O v>-r^:i^l^fS^^ V J5^ iJ' V-^^ K 

liS^^4 4] *vp?^fitl?-e*^»*:^4 3^c|B«Ohy>:5^>^:c-'y^'fll 

[lt*:^4 5] i»*^4 3tfct±4 4tiiBmo*fiJ^>g:fflv>^-f yy^jKy^ 
[IS^^4 6] IS^]^4 3$fcti4 4lcfBm<^*t!^*ffiv^;g)'fyyy'i^V^ 
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1-^0^=1: =3- vr^^'V ^^^^^^ Ko 
[0 0 0 ll 

ll&§goJli-'5^#f^9-^l 
[0 0 0 21 

m-ffi^^M^ \z.mB-t hf^^ X-m^ J&tStJ h ifi^ f> tuT <S o 

[0 0 0 31 

5«$tL. ^^x<^m?-i;-^ttL;g,i5^-f •tM> (7.4'-^^'i:i Fn:^s/-r yyy^> 

) ^^=.7.T>{-y (5,7,4'- b U t: Knilrv'^ yyy#>) <7)^^#::fe i t>^J^ 
[0 0 0 41 

^ y y 7 5^^' > ^i^ ^a^S^fiti t^fStto ^ ^ ^ y y ^ ^ F\ y^: ^: £ {?> y* 

7- n 5!7 ;V/N'^'^^ y y 7/^'>#^&=S:^■r ^^m^i<^ y h T l^^i^ >'*^^'^^^ 
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^^hy^ji^^y^-^^ (7-iiFn^v-4'-^ h^v^v^^^^) tcam-r^o 

[0 0 0 5] 

.f V7^^V^ K#^^i^ vhi5'nAP450 (P450) . -r'5^t»t>2-li Kn ^ v>f 
V7^^^V>v>3^-t♦ (IFS) (^f^ffllCioT. (2S) -7 7/^V 1>^'&^ 

[0 0 0 6] 

IFS<?5cDNA{i. ^ ^ y4.fi&i|^-7^-;^ ^ 01 vrvrrhiza echioata (J^J-T :^ >" V"^ SS® 

i-;5,o ) m^ff^^mi. s^f^:mi) ^xzfy^^ (fmf^xm2. ^mvfX 

h^yyy^^ y ^ wmmm r^m^^^^it^^'x^^^^t. iMre<^a@-e 
(^#fF:fcit4. 0^#fp:fcm5. #^#m=:«cm6) o 
7^^»'e*ofz(^#fp:im3. #mi^:fcm7. #^#^^^8)0 io-r. ipso;?. 

10 0 0 71 

2. 7. 4* - > u Kn ^ v-r y y y > * r-f > \zmm-^2-\L Y 
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10) o tfz. ^^m^(^<^nmi^i^^t. :^>-/^<ommi^tnw><^'c-it^ 2,7- 

V t K n i/-4' h^v^y7^>'^/>ti"7:t 7 ^ > l::^^ ^ ttfc^i^ 

1) o C:ttt><D^*{±. ;|t!g^||Bfl&-C02-li K^^v'^y7^/^V>*^^> 
y7^'i<>^<7)jgi,7K5J>^^# (2-11 Kn^v-f yy^/^/ ix-rii K^^--if) 

m^Lxi^^. mmiS)mmm<om^j: ;2,2- 1: Kn ^ y y ^ /^v > iznLxmm 

[0 0 0 8] 

y y 7^nV y y y 'i^*:^^om7Kt::M-^-r*^^ Kn^y^ y 

[0 0 0 9] 

[#i1^:5:mi] 
mm<^m^o 0/4 6 3 5 e-^^'N'^y V'^;' h 
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for metabolic engineering of isoflavone glycoconjugates in Arabidopsis. 
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0. 

mmf^-xm i o ] 
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) Purification of 2-hydroxyisof lavanone dehydratase from the cell cultur 
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es of Pueraria lobata. Phytochemistry 49: 497-505. 

Akashi, T., Sawada, Y.. Aoki, T. and Ayabe. S. (2000)New scheme of the b 
iosynthesis of fomononetin involving2,7.4* -trihydroxyisof lavanone but 
not daidzein as the methyl acceptor. Biosci. Biotechnol. Biochem. 64:227 
6-2279. 

mi^wi^xmi 21 

Akashi, T.. Sawada, Y.. Shimada. N., Sakurai. N., Aoki, T. and Ayabe. S. 
(2003) cDNA cloning and biochemicalcharacterization of S-adenosyl-L-meth 
ionine:2,7,4' -trihydroxyisof lavanone 4' -0-methyl transferase, a critical 
enzyme of the legume isoflavonoid phytoalexin pathway. Plant Cell Physi 
ol. 44:103-112. 

i^mffxm 1 3 ] 

Ayabe, S.. Akashi, T. and Aoki, T. (2002) Cloning of cDNAs encoding P450s 
in the flavonoid/isoflavonoid pathwayfrom elicited leguminous cell cult 
ures. Methods Enzymol. 357: 360-369. 

Nakamura, K.. Akashi. T. , Aoki, T. , Kawaguchi. K. and Ayabe, S. (1999). I 
nduction of isoflavonoid and retrochalcone branches of the f lavonoid path 
way in cultured Glycyrrhiza echinata cells treated withyeast extract. Bi 
osci. Biotechnol. Biochem. 63: 1618-1620. 
[0 0 10] 

i^mm-t^^t^mmt-tho ^^mm\z.\t^ -^^m^t. 2-ii Kn^apv-^v^^ 
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y^> ^r-g-tf yyy -i^V K<^^mt^Sffli- ^^t i:mM t^t^o 
[0 0 1 11 

^^\j^x (I^#f^^:fcmi2) . :*>V'>02,7-vli Kn^'>-4'- 
^ h^vW" v7^/nV >2,3-7'ii K^^-- tf (:7*;v-=ey =S:=i 

. •r^*?*>:5^^^*<^2.7.4'-h H Kcic^^/-^ y7 7>'^/ >'2,3-7"li K^^J'-'^f 

tfv:> 2 -t: KnilrvW" vy 7>'^V Ky If^n- K1-;g>it<ST-^:IF 

^IB^J i:: l±> -'i^i^'^ ;v Ji;^ x y - -fe*!?^ ttr s -f — y -b^^ t fix v> 

^m. ^ It m.yK(7)—mt iiommyT^v-izx^ $ t^r v> ^ ^ t ^ ^ 

10 0 121 

1-5fe*3*>x ?t7>y'>lC'i-ttt:2)2-t: K^^^/^yyy^^VV7='tl 

K9^-^f, 2,7-vt h ^i>-f y y y ^^V >'2,3-7="i:i Ky 

iJ^-^f (y *;w^y :T^^y#mi^#) i5J:?/-etL=g:3- Kf ^ ^ Kifi^J 
lcg|-r^*><^-e*^o *:^y''^li'^ttL;2>2-t: Fn^i/^ yyy>'^V :^T'ii K 
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E.coli (^m®) ^mtL<. ^^<S^=&^AL/cE.coliKl 2^ti. S^S^ 
fF^tJ^it-b > ^ - iC^it^-^FERM P-19257 (^ft 15^3^200) t 

o f^H^^''^"^ ' i/^^atA Sarrharomvces cerevis iae BJ2168^^ (^>;;:^?Vv^ 
-Vtt). fcti^ pYES2 (-f >'tf h ny>1±) . pESC-LEU 

. pESC-'TOP . pESC-HIS {:^hy^P-> 

10 0 13] 

tfz. ^y{X\,z^^fL^2-\^Yu^i^y{yyy^^y^yr^^y^^ 

•^$tt;g> 2-ii Kn^->^ yyyf'^J ^—^t^ULX\^^^-^^. 
X. r-\^h^^^i^i^'t&Mt-r^i><ox^^x. iB^j#-^3 iw^t>-ri -3 1 

9(Dr^y i^A^X^^^o ^-r 2 - 1: F n ^ V ^ y 7 7 /^V> T'li K 

■r^^)0-t:\ mm. E.coli :6^tL<. ^^'fS^'Sr^AL/iE.coliK 

1 2Wit. B2^11^^!*:'=^< {i^miTg l«4'^^6^^<^^5L^fiS§:'feA0 
mii^i^'^Sf y^- lC^te#-^FERM P-19256 (^K H 1 
5d^3^20S) fctr^itLfco $ic,tct/i. m^fsi^-* ^ vMi^ 
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'^><?^t?fe^o b^^^-g^*^SaccharoiBYceg cerevigiae BJ 

2168^ ^-@:ffl-^^^-hLT{±. pYES2 (-r>ehn>^-> 

tt) . pESC-LEU U h^iS'i^-'^^l) . pESC-TRP UY^^i^-^n) . pESC-H 
IS Uhy^i^-y^) ^j: i^'^mi'f hfi^o 
[0 0 14] 

[0 0 15] 

mMmmMm^m•r^^ ta. 2-liK^^i/^v7v/^v>'rtFv^— t* 

^>o*'^tfi^^mi*-t^o i5«c^> em^ #jn, #A$tt^T^ym<^^^i^ -^j 
1-2 om. $f*L<{±i~i 010. #1- i~5M-e^«)#;So m^^. r 

g^fi. Ala. VaK Leu:fe J:tnieK> SeriSiOThr^. AspiS J: l^GluF^. Asn:fe 
ilfGlnPe^. Lysis iO^^ArgFal. ?heiS XmYrm<7)W^X^^o 
[0 0 16] 

^hiZ^ ^§tmit. @B^J#-^2ab'2>v^l±4-e^*?$tL;5,^^V:t-^KiB^iJt/c 
v^^V<r>\^i)\ mumtm'M.Kii:hWm<r>mM. 5' *«ab*^^ti3' 
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[0 0 171 

(1) 'fb^^S 

2.7,4'-h^;iiFni^v^y7^^^V> (^#WP:fcmi3) i3J:a'^2,7-i^Vi f 

nit^>>-4*-^ ^^i^'<v79^^v:^ (#^#1^^:5:^12) it^A<D x ^ i^mULf^o 

-ti^t^%. 2.7.4'-h'>lliK^3^'>-<V"^^^^*^^**^ CYP93C2 (IFS) ^limi" 
iJ'ny-A. ^ f-^*^^ (Liquiritigenin) . NADPH^S: ^ > ^ 

C-effimb-rPISL/Co 2.7-v^liKn3fv-4'-^ b ^-/^ V 7 7/^V S-T 
T-Vv;V-L-^^:t^> (SAM) . 2.7,4'-h U Kn^'>^ V7^/^VV. 
mx.2, 7, 4' - h V Kn V y 7 7 V4' -Q-^ h 9 7 ^ ^ (HI 

4^ojfr) (Dm>m^mi:mm^^J^'^^mmL. v^j^^^viLc-e^^-gi. ^^.i^hplc 

2 5 7 4- _^ 1. ^ K n >^ y y 9 ^nV > (i, CYP93C2 ^^Mt h U^^O ^ ^ 
ay-A (#^#tt=^mi) 2: (^) -^U >^'^>'i3iMy)PHi:^^ 
S^HVllioTPmbfco ^fiKtf (Rf 0.30) li, i^^)iJY)mm^^^y^'^ 
y^- (TLC) [Kieselgel F254 (p^;^^^) ; ^^t± b ^V^V.S^®^^^^^: ^ ^ 

[0 0 18] 

(2) mai^Pt 

ijy^/^(D^mmm (Ak-im) t±:ft:m ^^^^x. ijyv^<D 

WAtmm^^ h^^i^f^o a—fy^vymk (i/ug/mD s.mj6-^>>^^^"^ 
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(l/zg/ml) ^'^Jtt-'&l/2^jgOMurashige-Skoog:^*b (0. 3%(w/v)v^ji 

ti2, 4-v^^'nn7jLy ^->t^g^ iO.lfig/ral) tlJ-i^^y (O.lyug/ml) ^ 
inMurashige-Skoog^«fc4'> BtH^ftr^^L/io J^'J v^' -^aiiO.2% (w/vi§# 

iJ^^XoS^ (Obisine mas L. fe^M : b-^^tt) 7Kt^24B#F^ait L 
[0 0 19] 

(3) Mmmmmm<Dm^ 

g) ^^\^^itmm<Dr^ X(Dm^ dog) a. io%::x.^u-:^isxxj^u m 2-^ 

;Vp!;7^ha:^y-;V'^^tplOO mMU V -^A^^ (pH 7.5) 10 inl*5J:t>' 

mfP (2.5 g) =Srfflv^-CfLi*^-e5J^>=evif-'<Xtfco 5i^^v^a^:T«- h {i:^r--fe*-e 
iiiSL. 10,000gt?1043-fam^C-^SiL/v:o ±?t=S:2.5gODowex 1-X2 (100 mMU > 
m*';'^-^^®?e['^¥IS'fk> pH 7.5) hrl-^U 20^F^mmtfco it5§l::J:oT 
#f>^7^c?#?^{i^ mMr-y'e:=-^A^m^^X'^mL. 30%~80%l&^n®^^Seph 
adex G-25?5;7A-eii^:^L. 10%Xi5' n--;^j3 J:m4 mM 2-p? ;l/ :^ h ^ / - 
;V«r'^tfl00 nAiy ^m^V-^-^M^fSt (pH 7.5) tr^^LT -b^ ICfflv^^c (^^ 

[0 0 2 0] 

(4) 2-11 yy^^^y ^T-'t K^^-^fOT:vfe^ 

2,7,4'- h V t Knilrv'^ V"7^>'^>' 2,7-i^li Kn^->-4*-p{ h^i^^ V 
:7^>'^y >'t>t{i2,5,7,4*-f- h ^ t Kn^^i/xf y ^^/nV > (#5 nmol) t:-^ 

tf2-^ >^vj^^y-;vt^^^iim?^^jpx. (^#»:ioo/ii) . sor-eio^Fp^ 

2,5,7-h Kn:^-v-4*-^ h ^->^ V 7 ^^'^y Vf't: V^^—^ (lf:t:*^ 
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Ly::2,5.7.4*-x>^liKni^->^y77^NV> (10 nmol) >:/'i7HI4'0M 
T (l;^g) l^mol S-7r/v;V-L-^^^^> (SAM) h ^> llSOr-ClS^^^ 

™ ^^^^^ hsorTno^^-f 

(HPLC) X'^^LfZo ^^^rW*5J:(y^-7*;V^/^^>^«fOHPLC{±. Capcel 
lpakC18MG (4.6X150mm;^^^tt) *fflv>-C40'C (5Il»0. 8ml/min) 

-efi^oi^c (#^#m^:5:mi 2) o ?#ini#t^{i^ ^^'--'^^ 3%i^m7K^fflv>fco 40 

^<7)Fa1l'35%~55%lc^^;2> i ^ ^Ci£^i5^7i^:>^V V-C^ffi^-*^- 5-11 Kn^v 
^y77^-K>ti. Capcell pakC18MG:^^A (4. 6X150 nnn ; ^fr^^tt) «rffiv^ 
-C50%P^^^-^V7K^^ (^^;^7=-^>^^^) tfzit550/o^^y-)^^mm ( 
e^?5^^>AOJ#^) tcJ:o-C40t: (5£»0.8 ml/^) -C^^l^f^o 

[0 0 2 11 

--lf=lr=i~ Ki-&cDNA (HIDM) <^iJ'n-^>'^^ 

l^:$:mi 2) o 

ijy^/^ xi^ii z\m^'if'7')-^ Exassist ^;w^•-•7T-i^ (;^>7 

^E^DH5a riQ (^>lfhny>:r±) 'Srfflv^-Cin vivo excis 

ionic i 0 7 T - ^ K tc^^ t /wo 

yy^-J% FtiDHSa riQlw^A^tt, E.£aii^fl^{*- Luria-Bertani (LB)/ 
TVti-v';> (5 0;.g/ml) ^?cyv-bJi-eii5ilL/co #y V- h ^-?>LB/r 
vev^V Vi^^mi' 1^*^30. 000O:;^)^m (E_£Qli) 5^M^m#=S:^tLW^tf5 
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2-p{ h ^ -> ^ y - ;i/2 U::^^ bfc2, 7. 4' - b H K n ^ ~> y 7 ^ /nV > 

(0.4nmol) Kfrn^k-fJ^V^ HU'OMT (50 ng) ?:2jn^ 2) . 

0.4 nmol S-Tt'^ '>;V-L-[^^;wl4C]^f-:i-^> ([14c]SAM, 2.26 GBq/mmol 

iztux.. 30'CT-$?>l*10^P^^>^i^-M-fv:o l§^^J:-^)l^^m^XKm^W 
±^^fz'^. rl'^tK^S^m-^^^V^»aitf5rv';*'5^;VTLC [LK6DF (^vh-^V^t 
) ; ^^Jii^nnji^;VA:T-fe h ;^:25%T>^^T7K=70:29:1 ; 2.7-v^li Kn 
i^V-4'-^ h^e/-f V'7^^^V ^ (Rf 0.15) > y ^-^^^ (Rf 0.30) ] 

■eSrat. M^^^^m (Typhoon 8600. T^i/^A r^-^^-f ^>^tt) 

J: o X^^LfZo [14C] 7 :t ^ L/ilirtt7'-;V Sr^o:^ ^ ^) - 
:^>V(7)fzibl<zm^L. /Jn^v^^-YX (mOOO^n-V/T'-;^) O10'/>-;Vlc 
^MLfZo m^':^'-f^<^^'mtmmtmm^ML. 2.7-vii Kn^v-4'-p^ h 

m 2 #HB) 

K^HliRL. hv~>5->-9— (LIC-4000, Tn :*^±) ^fflv^T^ 
[0 0 2 2] 

(6) HIDM^>i=i|gIO^^XcDNA (Him) <D^U-:^>^ 

(A) + RNA^RNeasy Plant Mini Kit (^T^>tt) ^fflV^T i5^-< 
^36^t>^^U> cDNA^rReady-To-Go T-Primed First Strand Kit (T-^v^-^ 
/N*-f :f9-^J^>Xtt) =S:fflv^-C^^LfCo Ndel^fcrtiBamHlgUfe (Tia-C^-f) 

ir>fXESroTC98460O3-K'^:^76-^>^itL/^ (TC98-Fow. GTCmiQGCGAAGGAGA 
TAGTCAA (BB^J#-^5) ; TC98-Rev> AGCMECCATCAAACCAGAAAAGA (Sa>?iJ#^ 6 ) 
) o >^^>fv-:feilfilMi:LT^'fXcDNA=Srfflv^fcm^^ (RT) -PCRi::J:oT 
#t>*tfccDNA (HIDH) pT7Blue T-^iJ'^- (/^^^>1±) t-^^5J**> 
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[0 0 2 3] 

(7) i^mmi^^n^^^^y^ wm^iix/y^xmmomm^^ 

NdelifctiBamHl^^ (T^-C^-t) =S:^tf20(^y7 "^-ti. *>V''t7 HID 
M<^r7-K^i^^^'b^tt-Lf^ (GeDchy-F. (nrnmKnTCTTCAACCTCAAC (@£^J#-^ 
7) ;GeDehy-R. CTCGAmTCAAACAAGGAAGGAAG imm^S) ) o HIDM 
7!)-^b#^tLy^:PCR^^^<^NdeI-BaInHI■7^i?'^^^^^i^ pET28a (y/^'^'Vtt) <^ 
^^&i-:5,^'Klc^n-->^L/Co ^n-->^L/i^^XcDNA (Himi 

) ONdeI-BamHI7 9:J^P^>b(is pET28a<^m^-f ^«l5^l^^>-9-riJ' n-^ViJ^L 

E.£QliPL21(DE3)^liati3 0'CT2 Oml<^) 5 0 ;«g/ml:*"^'^-f 

mmi.ommzrj:;hX^KmM^iu 6^r«l3 0t:-e^>^^-<-b^tL:rco 

V'-tr HIDMi3J:I>'^'<XHIDH ti. HisTrap Kit (T-^^/^A 
[0 0 2 4] 

(8) ^}V^^-y)i^^:^'Ty'-^^1i<^W\^ 

150 mM NaClcfeitnSO ninol Q-cri h n 7 c^-^H&m^-^tfSO m 
M Tris-ECmmm (pH 9.0) 1.5 ml^Kiin^m.itmAOO nin-e30X:-e?|I^L/ili- 
-Yuy:^y-)V(Dm.m^m7l}-hniiiVf^ (Heymann 1981) o mmo-7*^fff)E3?7 
)V^'^-y)V3L7.y^y-^ ('>iJ^-7^±) ^l^ttM,^^ UTfflv>fCo ^^tt (lOOt: 

. 10^^) ^"tfz^y^/^ HiDM. ^^xmm. y-^^^m^jf^^'^^^^^^^^^ 

[0 0 2 5] 

(9) KT-PCR^^ 

mn^mi^fzijy^^mmii. mmi^mm-cf/mL. 3> 6> 12, 24. 48H#^m 

m^t/v: (^#fp:fcmi) o mRNAiiStraight A's inRNA#^v';^-r -A (7^^^ 
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mffxmi 2) . HUiiME (^mnxmi 2) ^^hmt^vtzm^f^^-^-^^ 

(i. 1.2% (w/v) T:**n-xy;K^>m^^fr^*^tt. ^jfc:cf-i;^i^-e^feLf3 

o 

[0 0 2 61 

K\ 4'-i.Kn:^v>f y^^'i^V^ K»i^«b^^v^ 

(Nakamuraet al. 1999) o X{i^ V 7 ^ **><^> >5^^^M>. y^^T^ 

li K;Vi^v;Wb#-e*^ (Dewick 1986. Dewick 1993. Aussenac 1998) o Lfz 

^^^x. ^y^/r:7m^^i^^^^ ^<^^^<^^^^^-^^^ ^i^^fimm^^^m.^^ 
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^ 1 i: *3 ») > 2. 7--:^ K n v-4' h ^ V 7 y /nV :^ >- 
fco 5?7 > V'i^ Jft m i:: i ^ 2. 7, 4' - h K n ^ V 7 7 /NV «b <^ r -If 
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o 

2-t: Koi^v^ V7^^^V>'<^)gl§6«J'5^]^7K^±. •t't^mW^ (pH 7.5) 

<om^\t^ mum^-^^ y 7 ^ ^ > ^ ^ 2- 1 k n ^ ^ v 7 ^ ^ > <7)B5^. 

X<7)2- 11 K n V ^ y 7 7 >- r t K 7 ^ - h^tim 
10 0 2 71 

( 2 ) WLW^'mm-^ 1; - > i ^ > V'ir <^2- 1^ K n if V ^ V 7 7 / V 

> X K 7 ^J' - -tf cDNA<^^# 
2, 7-i^ F n i/-4' h ^ V y 7 9 /^V > f> 7 ^ ;v-=e y >-v(7)^^ 

,4'-^l;llKai^>/>fy79/^'/> . [i^ciSAMis j:rJ^T7>f - 

T- -f t fcN.^^ IC6^ (D b ;^ ^ V > tf am X. :^ > V'^^HU' OlffT (##f^^S: 
mi 2) ^^a^-^^-lt-Cfflv^. ;^^l1rl^[14c]-2.7-i^'t Kn4rv-4'-p^ h^v^ 
y 7 7 :^ =^ m^-r i fc i:: i o T pTtg o ;^Co ^©Sam^'e^S L > 
V7TO<7)cDNAl&m7>f:/7V- (I^#^:fcmi2) =l:fflv^'CT'tK7^— tf<^ 

?^®^m#30.ooo/:/-;v) -e^MLfco i^^cMT'-^vojftmtJii. [i4c]-2.7- 
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*>01oo^tt7'-;i/=&> Sine (l^300i>n->'/-/-;v) . 4I11S (30i>n-^// 

p^^n- Ki-^cDNA*liJRL. i/-^ V-*-^^v^-CiB^J;^^€:^To/io HI 
DM (2-hydroxyisoflavanone dehydratase oethoxy type) <^cDNAt±l, 178 bp<^^ 
^U^^V^mL. 328<7)T5ym*:3-KLTV>/i (USA) o 
>/N°i^gBLAST (http: //www.ncbi.nlm.nih.gov/BUST/)^^l:{i. :^>V''^7<^H 
IDMoa^r^^miB^JtiAoMdQDai&lliaUana (i^n^^«^X'^) <^a^3^ > 
7>?i^@h40%Oll— 14 (^Xtt#-^Atlg47480. AT3g48690, At3g48690) . HiCQt 
iaaa tahaeum (^/^^^) hsr203Jh34%<^|WI-tt (^Attlr-^X77136) (Pontier 

et al 1994) . ai> K-^-^p? £86^:31% <35|e| -ft (^Xtt#-^AB026296) (Ichi 
nose at al. 2001) . Arrhaeoglobus fulgidus mmnmmmm) 
}\.:t.y^y-^-'^t32%<Dm-it (^XtL#^lJJIA) (Manco et al. 2000) =Sr^ 

tm^fitzm^w.n<7)^'^'-y^mi^'^^^f^ (N^»-^*^4o~i80T^/m) o 

(His 85-Gly 86-Gly 87: 03A^C:^5V^-C^-eH^/fS^^J) t±^ vJV^^ 
;;^^^w_^<^ce>5^— ■7li;j^;SLTv^fc (Contreras et al,1996, Laurell et al. 

2000. Hosokawa 2002) o :^ >- V'^^HIDMiJ' >/^•^^g-e^i. -^W'fc Ifis J: 
lf(^B*Sh^^T- Kl-^^^ttfcSer^* (Osterlund et al 199 
6, Contreras et al. 1996, Manco et al. 2000, Hosokawa 2002) ^mir^.^^ 
Sm$tLTV^^4><^>0> mB^(Dmmyv^r~-r (Thr Asp 272:j3J;miis 
304) ^S5!7;VjK^v';VJi^X7— fe'^^-'7 0^1Bytc^i6f>ttfCo mSKKiB^^X 
. -fR^gK^miib^^T-K (Thr 173. Asp 272i3J:miis 304) iZii^^jtLtz 

o 
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[0 0 2 8] 

(3) ^^f^m^7>f7'^u-^^^^t^^>'v''>^^^'^^-•fe*<^«^^^NA^^ 



m 



3r^X(http://www.tigr.org/tdb/tgi/gingi/). Medi£2gQ iamcatiila 
^rf-Vv) (http://www.tigr.org/tdb/tgi/intgi/)> LqIus iaEoaifaiS (^"^=1^^ 
-9-) (http://www.kazusa.or.ip/cn/plant/lotus/EST/) (Asamizu et al. 2000) 

(EST) r-^-<-^<o^m*-'^. ^tt^om 

#lt^btt-CV>f^o ^^m^W-eii. ^^XBM177194. L. japmucus TC3332. M. 
iafficatula TC43540^ y.N'^^S^^ y^/^cor^^ K v ^ -^'i:|WI 

8460^ WN°^K(i4S^<7)^>'/N'^Kh>60%o|WI-14^^U M. luaaeatula B 
G456496i:^^^^^=S:5^EUfc (E13B) o 
10 0 2 91 

(4 ) iJ-y^/^h^A X(7>itf5^jaml2-li Fn ^ V 7 9/^V ^'T'li F^J' 

ijr^ XOESTiB^iJTC98460{±. ^ilJ$ tt^^iPB^&n F>'i3J: Wit^' F>?:WtT 
v>;g>o cDNA(?53-F^i^*^^^^^^*^^RT-PCRT*^n-:^>'^U HIDH(2-hyd 
roxyisoflavanone dehydratase hydroxy type)fc^^U/wo 

^Stt?rffl!l3gLfCo lli4Al'^i-i^l^. :*>'^^'^ HIDMi:2,7-yi^ Fn:¥v-4'-.^ 
h if V ^ y 7 ^ / nv > i: o -f > ^ -5 - ^> 3 > "7 * ;v ^ / ^ ^ > '^^^^ 

t>*mT=»^^*^«f'^ (m/z 268(0^^^ m/z 1320retro-Diels-Al 

der77^p^Vhe-^) HJ:oTIIStf^o ^'^l^. *>V'7 HIDMtcj:oT2, 
7,4'- h U 11 Fnifv-'f V7^/^V Vii-h^}^^<n^ >{ ^A y^m^^^f^o :^ > 
y^t/ HIDM(3:)2,7-i^'liFnifi/-4'-7t y^iyAvyy^^yyizM-t^itmmi2,7 
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o 

:^0'fb^att±m?-®^M^*ffet-<J^'^'^?^^^^^-° ^^^^^ ^-rXHIDHli 

b^^: (EI4A) o mtc^i-J^^t-^ HIDH(^JtiSttli2,7,4'-hUl^Fn^i^^V 
>lc^L-Cft^^i5*^o/^>6^ SlJ(^4'-li Fn4rvMk$ttfc«@lc*J-b 
Tliib^6«J'fg:< (m/10) . 4'-;^ 

^>'V*'^ HI4'0MT^2,5.7.4'-T->^iiKn^v^V79/NV>i3J: 
t>'SMtO^>^^-^-->3>l-i^-^^^^^^-2.5,7-h';iiKn^i/-4'-^ h 
^-y^y 7 ^^^V > > V'-i^ HIDMh ^ h t/i 

[0 0 3 0] 

( 5 ) mii^mM^ > J: X02- 1: F n ^ ^ y 7 7 -T-li F 
^ ^ _ ^-(^^ jF; ;v 5i?^ ;v T- y — -if il&tt 

B-^ h n y i ^ ;vS&^{i. ;v j^;^ x 9 - T >y -fe ^ -r— ^icffl 

fi^mn-^^^^o iti^^amx ^ v^/-^^ is ^'^^ ^ ^ -tf lip-- > 
ay:nc:i;vmmic||v^^S14^^L/c (^l) o ^nicMfr. y^^Bi:^;v^^ 
v;va^y^7-7-^f{i2,7.4'-h^;ii Kn^^/^yyy^-?/>=Sri^7KL'Sr*-of3 ( 

^1) o 
[0 0 3 1] 

[0 0 3 2] 
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^^m-^\t. 2-t: Fniirv-f V^^^^yvm ^ — Ki" '2>cDNA. 
*:/V''i7 HIDM. ^-fXiiIffl^i?n-~>'i:^L/:o HIDMis J: miIDm±4'-;^ h^^/ 

M^fflv^T. :*!;>'y*C7<^2.7-vli Ka^->-4'-P< h ^i^^f V 7 7/^V>-2,3--r' 

fzifiox. mmmU<r>2-\^ F^^v•^y7^/^v>^^^o^y■7^*':/o^^{i 

[0 0 3 3] 

it'f5i^amx.?5?>V*'^ HIDM^ V^^°^®^::J:^2-l:: Fd^S'-T V ^^^NVVjg^ 
TK^^KlScoJtfSttti. ;*>y*'^omflim!^J:«) 4)m00~900^§lil<^ itfST-a 
mx. >'/^• ® :fe i W'JfflWai^ v^-f ^ *> 2. 7, 4' - > U t K n V V y 9 /nV 

— i5'MXfft{±itJ{±2,7-5^v: Fndrv-4'-p^ h dp y y ^^-^y :^i3 J:^J^2, 
7, 4' - h y li K n ^ y y 7 / ic^-T ^ mTKtStt =^ ^ 1 : 2o#J^-eli*#^ L fc 
o itLlcMLT. itf5T-amx.i5^-fXHIDH^>^N'i5'S?<^Mttfi2-liKn^v'-f y 
y^/^v>m•-^i Fn^v'Mk^lci^bi^-c^^fitJ-e^o/co iittib<?5C: 

[0 0 3 4] 

^mnx-^ ^tjlcfiim^v^M^f*. 2-t Kn^^z-ryy^/^y^T'iiKyiJ'- 
ttiiEJHF 2004-3037175 
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-b* ii jDTK^^m 7 r < V - O :^:7 ;v JJ^*^ V T- 7 - ■ t* li^m $ tt^ B5^J 

<om/50) o^^?^fi> ;i<7)7t5'J-<0^>^'«^'®^^'^^^«*^^'^^^^=^^ 
[0 0 3 5] 

L.lfl!jata (^^•^^) -e#^^tty-2-ii Kn^v^ V7 7^^V K^^ 
— lf<?5#tt(±^-f XHIDHO#ttfc— iJc-T'S (Hakamatsuka et al. 1998) o E- Ifi 
hata<^^>^^°^®^^^* (38kDa) ti^^XHIDH<Ott-^^i (35,115) tiSv^o 

-Hf<7)itiS14 (56.8mkatalAga^>^^•^®) XHIDHc^rS'tt 
(43.6mkatal/mg) fc«l?|^^-efe^o ^ E- lflhata<^^ 

>/N-^KOHis^SliiStti::*^-e*^-^*'^"^^'^*^*' (Hakamatsuka et 
al. 1998) . Hisli*;V'K^v>'^^^7^^-t'<7)|i!fe^h9^T-K(^r^ymm 

o-C** (Satoh and Hosokawa 1995. Wei et al. 1999) o \.fzi)^'oX. £. Mi 
[0 0 3 6] 

a^tLTV^;i.o :l*^^>^r{i7'llK^^•^mT'liK^^-^? (Dekaet al. 1994) 

5_T = y V^T't K^^-- If (Kaczor et al. 1994) . 
^r^)^U-)Vy)Z^mr\^yy^'-^ (Tadaet al. 1994) > TV^^^'^y^k^ 
mm (Songetal. 1993) ifi^tf^ho U:6>U ;z.iLh<Dr\LYyi^'-^hmm 

[0 0 3 7] 

HIDM/HIDHi: ^^^JK*i|Sl<^* ^^**^->^^^^ ^ 7 — b'^-f — ^7 =S:;^f ^ >- 
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=Sr^C^2*-fe Kni^->>f y7 7>'^*>-4-*-JK^)8^^^b7&^*'5 (Bless and Ba 
rz 1988, Guo et al. 1994a. Guo et al. 1994b) o 3 3-7^ ^ J: U^^S^^ 

(Clemens and Barz 1996, Welle and Grisebach 1988) o L^^t 

t>a'f5^55^'^i^#l'^^&tT^S$ttSi^:76^#^^tfCv^;2> (Pontier et al. 

1994, Walden et al. 1999, Ichinose et al. 2001, Tronchet et al. 2001, B 
ezier et al. 2002) o ^fihit. Wm:^mi^^^t^^(D^^mKm^ir ^r\^ 

[0 0 3 8] 

(#^#fi^:fcife3> ^#^:$:m7. ##il^:itm3) . 

MAI ghfz^m2 ng~4 ng(o¥=-7.7-^ yii'^sm'^f^^^^^^^'^ mm^x 

mi. ^^Xm^) ^ ^^X@T-<^^mi:l g^fci?^4 mg~10 mg^^O-f y 
yy^^y (Aussenac et al. 1998) io X.Xf)\^-\^y%^<0^'&m g^fz^m m 
g<?5^ Vy^J^'V^O^^^^^-S (Katagiri et al. 2000) o y y /nV >:&-<c)2-T:l 
Kni^v'-f yy^^NV >-vO>fti&yn-i:3-t Kn^>>y y^NWl^M^SUoy 
o - <^^^l±. ?l^«©mM~>n ^ ^ ^X'^ic;33^t^ y y 9 >}?>^m<^:^' > 
^7^li^-5>tS:btt. ^^^lIFS-e^M^mb/cv^^^•^X•:^oyyy^V>3 
-li Kni^->;Wb^^'^^^i^^^^t^-f y y y'-^'>!^^{i6~31|glciiinLTv^^ 
(Liu et al. 2002) o g^"7^5^ffitJT-IFSi:HIDH*RI^lc^a^^^ i i: i 
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v^^v^^h-im^-r^^ti)^'^-^fzo ^hKtfz. :^^mit^ ^(oxo^^i^ 

10 0 4 01 

SEQUENCE LISTING 
<110> ^^i*A B^iz^ Nihon university 

<120> 2-t Kni^v^yy^/NVV-m V^d^'-^^:n'-V'r^^'')^^l^^ 

<130> 10465 
<160> 8 

[0 0 4 1] 
<210> 1 
<211> 328 
<212> PRT 

<213> Glycyrrhiza echinata 
<400> 1 

Met Ala Ser Ser Thr Ser Thr Thr Thr Ser Lys Glu He Asp Arg Glu 
15 10 15 

Leu Pro Pro Leu Leu Arg Val Tyr Lys Asp Gly Hir Val Glu Arg Phe 
20 25 30 

Leu Gly Ser Ser Phe Val Pro Pro Ser Pro Glu Asp Pro Glu Thr Gly 
35 40 45 

Val Ser Thr Lys Asp He Val He Ser Glu Asn Pro Thr He Ser Ala 
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50 



55 



60 



Arg Val Tyr Leu Pro Lys Leu Asn Asn Hir Thr Glu Lys Leu Pro He 
65 70 75 80 

Leu Val Tyr Tyr His Gly Gly Ala Phe Cys Leu Glu Ser Ala Phe Ser 
85 90 95 

Phe Leu His Gin Arg Tyr Leu Asn He Val Ala Ser Lys Ala Asn Val 
100 105 110 

Leu Val Val Ser He Glu Tyr Arg Leu Ala Pro Glu His Pro Leu Pro 
115 120 125 

Ala Ala Tyr Glu Asp Gly Trp Tyr Ala Leu Lys Trp Val Thr Ser His 
130 135 140 

Ser Thr Asn Asn Asn Lys Pro Thr Asn Ala Asp Pro Trp Leu He Lys 
145 150 155 160 

His Gly Asp Phe Asn Arg Phe Tyr He Gly Gly Asp Var Ser Gly Ala 
165 170 175 

Asn He Ala His Asn Ala Ala Leu Arg Val Gly Ala Glu Ala Leu Pro 
180 185 190 



Gly Gly Leu Arg He Ala Gly Val Leu Ser Ala Phe Pro Leu Phe Trp 
195 200 205 
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Gly Ser Lys Pro Val Leu Ser Glu Pro Val Glu Gly His Glu Lys Ser 

215 220 



210 



Ser Pro Met Gin Val Trp Asn Phe Val Tyr Pro Asp Ala Pro Gly Gly 

235 240 



225 



230 



He Asp Asn Pro Leu He Asn Pro Leu Ala Pro Gly Ala Pro Asn Uu 

250 255 



245 



Ala Thr Leu Gly Cys Pro Lys Met Leu Val Phe Val Ala Gly Lys Asp 
260 265 270 



Asp Leu Arg Asp Arg Gly He Tip Tyr Tyr Glu Ala Val Lys Glu Ser 

280 285 



275 



Gly Trp Lys Gly Asp Val Glu Leu Ala Gin Tyr Glu Gly Glu Glu His 

295 300 



290 



Cys Phe Gin He Tyr His Pro Glu Thr Glu Asn Ser Lys Asp Leu He 

315 320 



305 



310 



Gly Arg He Ala Ser Phe Leu Val 

[0 0 4 2] 
<210> 2 
<211> 1178 
<212> DNA 

<213> Glycyrrhiza echinata 
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<400> 2 

ctattccatt cttttccgtt ca atg get tct tea ace tea aea aee aet tec 

Met Ala Ser Ser Thr Ser Thr Thr Thr Ser 
1 5 10 

aaa gag ata gac agg gag ctt cct cct ctt etc egg gte tac aaa gat 
Lys Glu He Asp Arg Glu Leu Pro Pro Leu Leu Arg Val Tyr Lys Asp 
15 20 25 

gga ace gtg gag cga tte eta gge tea teg ttt gta eea cct tee cct 
Gly Thr Val Glu Arg Phe Leu Gly Ser Ser Phe Val Pro Pro Ser Pro 
30 35 40 

gaa gac eee gaa aea ggg gtt tee acg aaa gae ata gta ate tea gaa 
Glu Asp Pro Glu Thr Gly Val Ser Thr Lys Asp He Val He Ser Glu 
45 50 55 

aae eee ace ate tct get ege gtt tac ett eea aaa etg aae aae ace 
Asn Pro Thr He Ser Ala Arg Val Tyr Leu Pro Lys Leu Asn Asn Thr 
60 65 70 

ace gag aag etc eea ate ttg gte tae tac eac gge gge geg tte tgc 
Thr Glu Lys Leu Pro He Leu Val Tyr Tyr His Gly Gly Ala Phe Cys 
75 80 85 90 

etc gaa tct get tte tec tte etc cac caa ege tae etc aac ate gtt 
Leu Glu Ser Ala Phe Ser Phe Leu His Gin Arg Tyr Leu Asn He Val 
95 100 105 



52 



100 



148 



196 



244 



292 



340 
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get tec aag gca aat gtt eta gta gtt tee ate gag tae agg etc gee 
Ala Ser Lys Ala Asn Val Leu Val Val Ser He Glu Tyr Arg Leu Ala 
110 115 120 



388 



cea gaa eae eet ett eeg get gea tat gaa gat ggt tgg tat get cte 
Pro Glu His Pro Uu Pro Ala Ala Tyr Glu Asp Gly Trp Tyr Ala Leu 
125 130 135 



436 



aaa tgg gte aet tct eat tec aea aae aac aac aaa cec ace aac get 
Lys Trp Val Thr Ser His Ser Thr Asn Asn Asn Lys Pro Thr Asn Ala 
140 145 150 



484 



gac cea tgg ttg ate aaa eae ggt gat tte aae agg tte tae ate ggg 
Asp Pro Trp Leu He Lys His Gly Asp Phe Asn Arg Phe Tyr He Gly 
155 160 165 170 



532 



ggt gac act tct ggt gca aac att gca eae aat geg get ett egt gtt 
Gly Asp Thr Ser Gly Ala Asn He Ala His Asn Ala Ala Leu Arg Val 
175 180 185 



580 



ggt get gag gcc tta cct ggg ggg ctg aga ata gea ggg gta etc tct 
Gly Ala Glu Ala Leu Pro Gly Gly Leu Arg He Ala Gly Val Leu Ser 
190 195 200 



628 



get ttt cct ctg ttt tgg ggt tct aag eet gtt ttg tea gaa cct gte 
Ala Phe Pro Leu Phe Trp Gly Ser Lys Pro Val Leu Ser Glu Pro Val 
205 210 215 



676 



gag ggg cat gag aag age tea cec atg caa gtt tgg aae ttt gtg tae 



724 
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Glu Gly His Glu Lys Ser Ser Pro Met Gin Val Trp Asn Phe Val Tyr 
220 225 230 

cca gat gca cca ggt ggc ata gat aac cca eta ate aae eet ttg gea 772 
Pro Asp Ala Pro Gly Gly He Asp Asn Pro Leu He Asn Pro Leu Ala 
235 240 245 250 



820 



868 



916 



ect ggg get cet aac ttg gee aca ett ggg tgt eca aag atg ttg gtc 
Pro Gly Ala Pro Asn Leu Ala Thr Leu Gly Cys Pro Lys Met Leu Val 
255 260 265 

ttt gtt geg ggg aag gat gat ett aga gae aga ggg att tgg tac tat 
Phe Val Ala Gly Lys Asp Asp Leu Arg Asp Arg Gly He Trp Tyr Tyr 
270 275 280 

gag get gtg aag gaa agt ggg tgg aaa ggg gat gtg gaa ett get eag 
Glu Ala Val Lys Glu Ser Gly Trp Lys Gly Asp Val Glu Uu Ala Gin 
285 290 295 

tat gaa ggg gag gaa eat tgc tte eag ate tac eat ect gaa act gag 
Tyr Glu Gly Glu Glu His Cys Phe Gin He Tyr His Pro Glu Thr Glu 
300 305 310 



aat tet aaa gat etc ate ggt egc ate get tee tte ett gtt tga aeaea 1014 
Asn Ser Lys Asp Leu He Gly Arg He Ala Ser Phe Leu Val 
315 320 325 

cagctagact tegggttcat tattaetagt atgtgatttt gtttgattaa tgttttgtea 1074 
tcaattgatg ggtaataaat tggattaggg taetagggtt cctgaatcat getcaatttt 1134 



964 
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acttttcctg tactattact tgtttatgaa agaattaatg gcat 1178 

[0 0 4 3] 

<210> 3 
<211> 319 
<212> PRT 
<213> Glycine max 

<400> 3 

Met Ala Lys Glu He Val Lys Glu Leu Leu Pro Leu He Arg Val Tyr 
15 10 15 

Lys Asp Gly Ser Val Glu Arg Leu Leu Ser Ser Glu Asn Val Ala Ala 
20 25 30 

Ser Pro Glu Asp Pro Gin Thr Gly Val Ser Ser Lys Asp He Val He 
35 40 45 

Ala Asp Asn Pro Tyr Val Ser Ala Arg He Phe Leu Pro Lys Ser His 
50 55 60 

His Thr Asn Asn Lys Leu Pro He Phe Leu Tyr Phe His Gly Gly Ala 
65 70 75 80 



Phe Cys Val Glu Ser Ala Phe Ser Phe Phe Val His Arg Tyr Leu Asn 
85 90 95 

He Leu Ala Ser Glu Ala Asn He He Ala He Ser Val Asp Phe Arg 
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100 



105 



110 



Uu Uu Pro His His Pro He Pro Ala Ala Tyr Glu Asp Gly Trp Hir 
115 120 125 

Thr Leu Lys Trp He Ala Ser His Ala Asn Asn Thr Asn Thr Thr Asn 
130 135 140 



Pro Glu Pro Trp Leu Leu Asn His Ala Asp Phe Tbx Lys Val Tyr Val 

155 160 



145 



150 



Gly Gly Glu Thr Ser Gly Ala Asn He Ala His Asn Leu Leu Leu Arg 

170 175 



165 



Ala Gly Asn Glu Ser Leu Pro Gly Asp Leu Lys He Leu Gly Gly Leu 
180 185 190 



Leu Cys Cys Pro Phe Phe Trp Gly Ser Lys Pro He Gly Ser Glu Ala 

200 205 



195 



Val Glu Gly His Glu Gin Ser Leu Ala Met Lys Val Trp Asn Phe Ala 
210 215 220 



Cys Pro Asp Ala Pro Gly Gly He Asp Asn Pro Trp He Asn Pro Cys 

230 235 240 



225 



Val Pro Gly Ala Pro Ser Leu Ala Thr Leu Ala Cys Ser Lys Leu Leu 
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245 250 255 

Val Thr He Thr Gly Lys Asp Glu Phe Arg Asp Arg Asp He Leu Tyr 
260 265 270 

His His Thr Val Glu Gin Ser Gly Trp Gin Gly Glu Leu Gin Leu Phe 
275 280 285 

Asp Ala Gly Asp Glu Glu His Ala Phe Gin Leu Phe Lys Pro Glu Thr 
290 295 300 

His Leu Ala Lys Ala Met He Lys Arg Leu Ala Ser Phe Leu Val 
305 310 315 

[0 0 4 4] 

<210> 4 

<211> 19 

<212> 960 

<213> Glycine max 

<223> DNA 

<400> 4 

atg gcg aag gag ata gtg aaa gag ctt ctt cct eta att cga gtg tac 48 
Met Ala Lys Glu He Val Lys Glu Leu Leu Pro Leu He Arg Val Tyr 
15 10 15 

aag gat ggc age gtg gag cgt ctt eta age tet gaa aac gtg gea gee 96 
Lys Asp Gly Ser Val Glu Arg Leu Leu Ser Ser Glu Asn Val Ala Ala 
20 25 30 
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tec cct gaa gat ccc caa act gga gtc tea tec aaa gac ata gtc ate 
Ser Pro Glu Asp Pro Gin Thr Gly Val Ser Ser Lys Asp He Val He 
35 40 45 



144 



gca gac aac ccc tac gtc tee get egc att ttc ett ccc aaa tee cae 
Ala Asp Asn Pro Tyr Val Ser Ala Arg He Phe Leu Pro Lys Ser His 
50 55 60 



192 



cae act aac aac aaa etc ccc ate ttc etc tac ttc cae ggt ggc gee 
His Thr Asn Asn Lys Leu Pro He Phe Leu Tyr Phe His Gly Gly Ala 
65 70 75 80 



240 



ttt tgc gtc gaa tec gee ttc tee ttt ttc gtc cae egc tat etc aac 
Phe Cys Val Glu Ser Ala Phe Ser Phe Phe Val His Arg Tyr Leu Asn 
85 90 95 



288 



ate ttg gee tea gaa gee aac ata ata gee ate tec gtc gac ttc aga 
He Leu Ala Ser Glu Ala Asn He He Ala He Ser Val Asp Phe Arg 
100 105 110 



336 



etc etc cca cae cae cct ate cct get gee tac gaa gac ggt tgg ace 
Leu Leu Pro His His Pro He Pro Ala Ala Tyr Glu Asp Gly Trp Thr 
115 120 125 

ace etc aaa tgg att get tec cae gee aac aac ace aac ace ace aac 
Thr Leu Lys Trp He Ala Ser His Ala Asn Asn Thr Asn Thr Thr Asn 
130 135 140 
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ccg gag cca tgg eta etc aac cac gcc gac ttc acc aaa gtc tac gta 480 
Pro Glu Pro Trp Uu Leu Asn His Ala Asp Phe Thr Lys Val Tyr Val 
145 150 155 160 



gga ggt gaa acc age ggt get aac ate gca cac aac ctg ett ttg cgt 
Gly Gly Glu Thr Ser Gly Ala Asn He Ala His Asn Leu Leu Uu Arg 
165 170 175 



528 



gca ggt aac gaa tec etc ccc ggg gat ctg aaa ata ttg ggt gga tta 
Ala Gly Asn Glu Ser Leu Pro Gly Asp Leu Lys He Leu Gly Gly Leu 
180 185 190 



576 



eta tgc tgc ccc ttc ttc t^ ggc teg aag cca att ggg teg gag get 
Leu Cys Cys Pro Phe Phe Trp Gly Ser Lys Pro He Gly Ser Glu Ala 
195 200 205 



624 



gtt gag ggg cac gag cag agt ttg gee atg aag gtc tgg aac ttt gee 
Val Glu Gly His Glu Gin Ser Leu Ala Met Lys Val Trp Asn Phe Ala 
210 215 220 



672 



tgc cct gat gcc ccc ggt gga ate gat aac ccc tgg ate aac ccc tgt 
Cys Pro Asp Ala Pro Gly Gly He Asp Asn Pro Trp He Asn Pro Cys 
225 230 235 240 



720 



gtt cct ggg gca ccc tet ttg gee act ett gee tgc tet aag ttg etc 
Val Pro Gly Ala Pro Ser Leu Ala Thr Leu Ala Cys Ser Lys Leu Leu 
245 250 255 



768 



gtt act ate act ggc aaa gac gag ttc aga gac aga gat att etc tac 



816 
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Val Thr He Thr Gly Lys Asp Glu Phe Arg Asp Arg Asp He Leu Tyr 
260 265 270 

cac cac acc gtt gag caa agt ggc tgg caa ggt gaa ctt caa etc ttt 864 
His His Thr Val Glu Gin Ser Gly Trp Gin Gly Glu Leu Gin Leu Phe 
275 280 285 

gat get gge gat gag gag cat get tte eag etc ttc aag cet gag act 912 
Asp Ala Gly Asp Glu Glu His Ala Phe Gin Leu Phe Lys Pro Glu Thr 
290 295 300 

cat ctt get aaa gee atg ate aaa ege ttg get tct ttt etg gtt tga 960 
His Leu Ala Lys Ala Met He Lys Arg Leu Ala Ser Phe Uu Val 
305 310 315 

[0 0 4 5] 

<210> 5 
<211> 25 
<212> DNA 

<213> Artificial Sequence 



<400> 5 

gtcatatgge gaaggagata gtgaa 25 
[0 0 4 61 

<210> 6 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
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<400> 6 

agggatccat caaaccagaa aaga 24 

10 0 4 7] 
<210> 7 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<400> 7 

gtcatatggc ttcttcaacc tcaac 25 

[0 0 4 8] 
<210> 8 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<400> 8 

ctggatcctc aaacaaggaa ggaag 25 

mu 
im3] 

-^(DT^yW-WM^^iTo (G. echinata Dehydratase = VV^'t^HIDM. Soybe 
an TC98460 = i5^-f XHIDH) 
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[114] 

2 _ Kn V 7 7/^V >'T't: K 7 ^ — t'^^tK^ H P L C T^n -7 ^ ;V=S: 
[05] 
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[ml 



(2S)-FLAVANONE 




IFS 



RsH, Liquimigenin 
R^H, Narinssnin 



2-HYDROXYISOFLAVANONE 

— ^'XCC, 

4'-methoxyls«rflavanon. 




-H2O J Dehydratase •»20 \ Dehydratase 



ISOFLAVONE 




R=H, Daidzein 
R=OH.Genislan 




R=H. Fomiononetin 
R=OH, Biochanin A 




Glyceollln 




(L Japor^ca^ 

II :i 




Vestltol 
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[Ili2] 



G. echinata XZap II 
cONA library 
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